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Tn this thesis the advisability of municipal ownership and operation of a water-works 
plant by the city of Danville will be considered. A design of a system, an estimate of the 
cost of itS construction and maintenance, and a comparison with private ownership will be 
included.
The question of private or municipal ownership has been discussed in nearly every city 
which has ever contemplated the building of a water-works plant. Tn many cities, the bonded 
debt i3 so great, or the people are so heavily burdened with special taxes, that the building 
oi a municipal plant is out of the question. Tn such cities, water-works under private 
ownership is of great advantage, provided a proper contract is secured.
But, unfortunately, such a condition does not often exist. The private company usually 
secures a contract which not only allows them to do as they please in the matter of making 
extensions arid ol charging exorbitant rates, but binds the city for a period of twenty years 
to the payment of an annual hydrant rental suificient to pay interest on the bonds and to
i------------------------------- - ----------------------------------establish a sinking fund for their redemption. All other revenues, alter operating expenses 
are paid, are then clear profit. It is true that, with municipal ownership, the number of city 
officers is larger than otherwise, but "He would be a bold man who would claim that municipal 
ownership of water-works has corrupted our politics a hundredth part as much as sucn natural 
monopolies owned by private companies have."
Health and comfort require that the water shall be wholesome in quality and cheap in 
price; and good fire protection requires that mains shall be laid in all part3 of the city, 
even in districts where there would be but few consumers. The greatest benefits derived from 
a superior water supply, are of that indirect kind which do not enrich private companies or 
remunerate them for extra outlays of capital, while abundantly /justifying large expenditures 
from the public treasury. .The question of indirect benefit will, however, not be considered 
in this report.
Danville, the county seat of Vermillion County, Illinois, lies on the Vermillion Kiver, a 
tributary of the Wabash, about 125 miles south or Chicago. The town contains quite extensive 
manufacturing plants, representing an invested capital or over £1 000 000. The assessed valua­
tion in la90 was £2 150 000. This corresponds to an actual value of about £13 000 000. The 
population, according to the census of 1390, was 11 491. It is estimated that the present 
population is 14 000. The population at various periods since 1350 is shown by the curve in 
Plate T; a3 is also the writer's estimate of the future growth of the city, which is based
3
upon the rate of increase ana the change in this rate in the past.
THE PRESENT FRANCHISE. The city is supplied with water lor domestic use and lire protec­
tion by the Danville Water Company, a corporation organized and existing under the laws of' the 
State of Illinois. The company operates under a franchise granted them by the city council on 
the eighth day of November, 1»52, the principal terms of which are as rollows:-
"The source of supply shall be the North fork of the Vermillion river, at a point above 
the present sewerage of the city, north of Fairchild St."
"The works shall be tested by throwing 3ix simultaneous fire streams from six different 
hydrants m  the business part of the city, through a fifty-foot section of hose and a one-inch 
nozzle, to a height of 100 feet; and at another time, the throwing of four simultaneous, 
effective fire streams in other parts of the city."
The water company can be compelled to extend its' mains when it shall appear tnat it will 
derive a steady additional revenue of one hundred dollars per annum from every three hundred 
feet of such extension, either from responsible private consumers secured by written agreement, 
or from the rental of public fire hydrants upon the terms hereinafter stated.
The city has the right to purchase the plant at the expiration of five, ten, twenty, and 
thirty years after the completion of the works, and at the time of expiration of any additional 
contract. "If the city and the company fail to agree on the price, there shall be appointed 
three disinterested, non-resident appraisers, one of which shall be appointed by the company,
4
one by the city, and one by the two so appointed."
"Tn determining the value of the plant, the appraisers shall take into consideration the 
I productive value of said water-works rights, privileges and property. If there is no existing 
hydrant contract with the city at the time of making the appraisement, the last existing con­
tract shall be included in the estimated productive value as though still in existence."
When a majority of the commissioners shall have made an award in writing, the city has 
the option of refusing to purchase, or paying at the end at three months the amount of the 
award. If the city shall refuse to purchase as aforesaid, it shall pay the necessary expenses 
incurred in making the award. The duration of the contract is for thirty years.
The prices paid for hydrant rental are as follows*-
First 100 hydrants-- $75.00 per hydrant per year,
Next 40 " t>2.50 ” " " "
Additional " 40.00 " " " "
The source of supply mentioned above is probably as good as could be obtained. The North 
| Fork of the Vermillion does not carry the sewage of any large cities and should furnish good, 
potable water. If it ever should become contaminated with sewage, a filter plant could easily 
be constructed. A supply could probably be obtained from wells, but this is not desirable 
when soft water can be had at less expense for pumping.
The test requirements are not sufficiently severe for a city of 10 000 or 14 000 inhabit-
5
tants. Good authorities state that a oity having a population of 14 000 will require ten
250-gailon fire streams. The number required in trie Danville contract is six. The size of
_ /
nozzle and the length of hose specified are both small. Fire companies in most cities of the
size of Danville use a nozzle 1^ ins. in diameter, while that specified is one inch. The
length of hose specified is 50 ft. The least that is ever used is about 300 ft. The hydrant
pressure which will throw a stream 100 ft. high from a 1-in. ring nozzle at the end of 50 ft.
of 2-J-in. h03e, will throw a stream 40 ft. high from a 1^— in. ring nozzle at the end of 300 ft.
of 2-s-in. hose. In addition to this deficiency the contract states that the works shall be
tested as above alter they are completed, but does not state that this requirement must be
fulfilled at any future time and at any hydrant. That 3ueh a stream as is specified, or, in
fact, any efficient fire stream, could be thrown from some of the fire hydrants now located on
long lines of 4-in. pipe, is very doubtful, as will be shown later.
The clause giving the city the right to compel the water company to extend ilS _ mains,
when it is apparent that they can get a certain revenue from each 300 ft. of such extension,
is practically useless. The amount of revenue specified, being about two-thirds of the oost
of the extension, is so great as to prevent the council from ever being able to compel the
company to extend it.$ mains, unless the hydrants are placed unreasonably close together.
The clause givirg the city the right to purchase the plant is such as to render such a
b
purchase very undesirable for the city. The value 01 the plant as fixed by tne method there 
named, would be much more than the cost of building a newer and much better plant. This 
amount would be increased by the cost or putting the works in good condition by replacing the 
4-in. mains by pipes large enough to furnish good fire protection.
Tt is only fair that the productive value of the plant should be taken into consideration 
in determining its value. The works would, on account of the trade having already been 
secured, thus placing them on a paying basis, be worth more to the city than the cost of 
duplicating them. But if the hydrant contract is considered a part of the productive value of 
the plant, the city would, in the event of purchase, have to pay the value of a large amount 
of revenue which would cease as soon as the purchase was made; or, it the contract has expired 
at the time of the purchase, would be compelled to pay the value of a large revenue which did 
not exist. In addition to this the city would have to pay out each year, lor interest on the 
bonds which would have to be sold to pay the amount 3tated above, an amount equal, or nearly 
equaljto the annual hydrant rental.
In order to compare the hydrant rentals, miles of mains, etc. of the Danville plant, the 
writer has prepared Tables I and II, which are compiled from correspondence received from 
officials of the companies or cities named. By reference to Table TT it will be seen that the 
hydrant rentals stated in the contract are very high, the average price in Danville being 
Sbti.bU, and that for the average of the nine private plants given being $49.00.
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PRESENT AND PROPOSED WORKS.
Tt the city owns its own water-works plant it should own a good one. As there are many 
detects in the design of the present plant, the writer has designed a municipal plant as a 
basis lor computations. The works now in use and the proposed works will now be described and 
criticised.
THE PRESENT PLANT. The source ol' supply is that stated in the contract,- the north fork 
or the Vermillion River. The water i3 pumped from a settling well 40.5 ft. in diameter and 2Y 
ft. deep. A 20-in. pipe carries the water from the stream to this well. When the works were 
first built the only provision lor storage was an open reservoir built with earth embankments 
and situated north of Fairchild St., as shown on Plate IT. The minimum flow of the stream was, 
at that time, larger than the maximum rate of pumping. Tn the Summer of 1S95, however, the 
maximum rate of pumping exceeded the minimum flow of the stream and it was found necessary to 
construct a dam across the creek .lust below the intake pipe. This dam forms a reservoir which 
renders the settling well practically useless.
The pumping plant consists of one Deane compound, condensing, duplex pump, with 17i-in., 
lb-in., and 50-in. cylinders and 24-in. stroke, having a daily capacity of 4 000 000 gallons, 
and two Blake duplex pumps of 6 000 000 and 1 500 000 gallons daily capacity. Nearly ail of 
the pumping is done with the Deane pump; the Blake pumps being used only in case of fire or
other emergency. Steam f'or the pumps is furnished by a battery of four 52-in. x 20 ft. tubular 
boilers, each having sixteen U-in. flue3.
The stand-pipe, which is located on tne l4-in. main, midway between Fairchild ana Lincoln 
Streets, is 42 ins. in diameter and 20a ft. high It act3 simply as a relief valve, not being 
large enough to fill the office of a small storage reservoir, as is the case with rn03t water­
works stand-pipes. Tn the Winter, on account of danger from ice, it is not used. Practically 
it can be considered only a3 an enormous and expensive relief valve.
The distribution system consists of about 17.5 miles of 14-in. to 4-in. cast iron mains, 
located a3 3hown in Plate IT. Taking the population or the city as 14 000, this gives a 
mileage per 1 000 inhabitants of 1.2. The average mileage of the nineteen municipal plants 
whose statistics are given in Table T, is 1.7, and that of the twelve private plants given in 
Table TT, is 1.5 per 1 000 inhabitants. It will be noticed that of the twelve private plants 
in Table TI, only one has a mileage per 1 000 inhabitants equal to, or less than that oi the 
Danville Water Co.
The distribution system is poorly designed, in that about one-half of the mains are only 
four inches in diameter. This size is too small to give good lire service, except for very 
short lengths of main led from both ends.
To 3how that thi3 is true, consider that an efficient fire stream irom a 1-^ -in. nozzle is 
one which is thrown to a height of 70 ft. With 400 ft. of best quality rubber lined 2^-in.
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hose this stream will require a hydrant pressure of 109 lbs. and a discharge of 250 gallons per
minute. T±’ two streams are thrown from one hydrant the total discharge will be 500 gallons per
minute. If the hydrant is located on a 4-in. main, and i3 J 000 ft. from the connection of
that main with a larger one, the loss of pressure in that distance, due to friction oi the 
water on the sides of the pipe, will be &2 lbs. This added to the 109 lb3. required at the 
hydrant, gives 191 lbs. as the pressure required at the point where the 4-in. main branches 
from the larger one. There are hydrants in the present system which have 1 aOO feet of 4-in. 
pipe between them and a larger main. This will require a pressure of 205 lbs. at the point 
where the 4-in. m i n  begins, in order to throw two efficient fire streams of the kind assumed. 
As the height of the stand-pipe limits the maximum pressure to 90 lbs. it is easily seen that 
efficient fire protection is impossible with the present system.
The hydrants on the mains first laid were not located very wisely. In residence portions 
of the city, there is little necessity tor hydrants any closer together than t>00 ft. In many 
places in the original plant they are only 400 ft. apart.
PROPOSED MUNICIPAL PLANT. The supply for this municipal plant is taken from the same 
place as that for the present private plant. The settling well is dispensed with, as the 
reservoir formed by a dam in the creek renders it unnecessary.
The pumping plant consists of two high duty pumping engines of 4 000 000 gallons daily 
capacity each. These will pump all the water required for domestic use and fire protection
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for the next twenty years. Steam for the pumps is furnished by a battery of lour multitubular 
boilers having an aggregate capacity of 480 horse power. (Centennial)
The distribution system consists of 531.5 miles of 14-in. to 4-in. iron mains, located as 
shown in Plate ITT. This is 1.5 miles per 1 000 inhabitants." Only of the mains are four
inches in diameter. About 'lb% are 8-in. and 15# are 10-in. pipe. There are 115 hydrants, 
located as shown in Plate TTT.
With the hydrants located as shown, any house within the area covered by the system can be 
reached with 400 ft. of hose.
There is no stand-pipe or distributing reservoir.
The estimate of cost of proposed municipal plant is as followsJ-
Pumpirig plant and supply.
Darn across creek £ 1 000.f
Pump house and stack 000.
Two 4 000 000 gal. high duty pumps 52 000.
460 H. P. of boilers y) £8.00 6 840.
Suction pipe and gates 125.
Land  1 000.
Total £40 985.
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Distribution system.
2 337 tons of cast iron pipe y £20.00 46 740
55 600 lbs. of special castings n . 025 1 390
6, 14-in. valves it 45.00 135
2, 12-in. " «f 35.00 70
12, 10-in. " it 25.00 300
6, 8-in. " t» 16.00 48
66, 6-in. " ti 10.00 660
5, 4-in. ?t 6. 50 33
91 valve-boxes t 2.50 227
115 hydrants t 25.00 2 875
Laying 8 100 ft. of 14-in. pipe t 0.25 2 050
" 2 200 " ” 12 " " t 0.22 484,
" 17 650 " " 10 " " t 0.19 3 353
" 4 250 " " 8 " " t 0.16 680
" 78 000 " "" 6 " " »t 0.14 10 920,
" 3 000 " " 4 " "■ oo
t 0.12 360,
Setting 115 hydrants t 1.50 172,
£ 70 507,
#
Summar y. Pumping plant and supply 
Distribution system 
Engineering and contingencies 15#
£ 40 965.
12
70 507.
16 720.
£126 192
In the following computations the cost of the plant will be assumed to be £150 000.
c om p a r i s o n of cost to ctt y of p rivate and MUNICIPAL OWNERSHIP.
A comparison will now be made of the cost to the city of continuing with the present
arrangement and prices and that of building and maintaining a plant of its own. The compari­
son will be made in two ways; first, supposing that the city sells bonds to obtain money for 
building a plant, and, second, supposing that the na ins are paid lor by special assessment, 
as is allowable under the laws of the State, and that the rest of the works are paid for by 
an issue of bonds.
FIRST COMPARISON. Showing the difference in cost to the city of continuing wi th the
present, arrangement and prices, and of bui lding a water-works plant which would be paid for by
an issue of bonds.
To find the amount which would be saved to the tax payers by building a plant to be paid 
for by an issue of bonds, each annual payment into the sinking fund, and each annual payment 
ol interest on the bonds, will be placed at compound interest for the remainder of the twenty
TS
years foi* which the bonds are supposed to be issued. The amount thus obtained will be compared 
with the amount obtained by placing at compound interest as above each probable annual payment 
of hydrant rental under the present contract.
In order to find the amount which will be paid each year 'for hydrant rental, the probable 
amount of extensions must be estimated.
There are now in use 17.5 miles of mains; or 1.2 miles for 1 000 inhabitants. If the 
population increases as assumed in the curve shown in Plate I, it will be 25 000 in 1916. If 
the mileage per 1 000 inhabitants remains the same as at present, there will be 27.b miles of 
mains at the end of twnety years.
There are now nine hydrants per mile. At this rate, the number of hydrants in 1916 will 
probably be 248. There are now 158. The number which would be added in twenty years is then 
248-158-90, or 4.5 hydrants per year. It is safe to assume that the hydrants will not be 
placed as close together in the suburbs as they now average. The number added each year will 
then be assumed as four.
The number of hydrants which will be in use each year, the number of dollars which would 
be paid for them, and the sum which this would amount to if placed at 5# compound interest lor 
the remainder of the twenty years, are shown in Table II.
TABLfi ITT. HYDRANT RENTALS.
Numb er of Amount paid No. of years for which Amount at
Years. Hydrants. Dor Hydrants. preceding is placed at end of 20 yrs.
> interest.
1897 158 S10 532 19 26 614.86
1898 162 10 692 18 25 781.36
1899 166 10 852 17 24 872.78
1900 170 11 012 16 24 036.99
1901 174 11 172 15 23 325.47
1902 178 11 332 14 22 417.56
1903 182 11 492 18 21 689.31
1904 186 11 652 12 20 925.66
1905 190 11 812 11 20 095.75
1906 194 11 972 10 19 500.19
1907 198 12 132 9 18 820.37
1908 202 12 292 8 18 160.20
1909 206 12 452 7 17 521.21
1910 210 12 612 6 16- 900.08 >
1911 214 12 772 5 16 299.62
1912 218 12 932 4 15 718.85
1918 222 13 092 3 15 255.30
1914 226 13 252 2 14 609.33
1915 280 13 412 1 14 082.60
1916 234 13 572 0 13 572.00
Total amount at end of 20 years 590 125.99
IF
The cost of the proposed plant has been estimated at $150 000. An annuity of $10 800 
will pay the interest of 5% per annum each year, aid also the principal at the end of twenty 
years, if the balance which remains each year, after paying the interest, is invested by the 
water-works trustees so as to yield 5X interest for the remainder of the twenty years period.
The saving to the tax payers which would be effected by the construction of a municipal 
water-works plant by the method given above, is the difference between the two amounts given 
above, or $187 888.
It will now be shown what hydrant rental this annuity of $10 800 is equivalent to. The 
tax which would have to be levied each year to pay this annuity may be considered as a tax 
for fire protection. The usual unit of cost of fire protection is the price per hydrant per 
year.
If the mileage per 1 000 inhabitants and the number of hydrants per mile is assumed to 
remain constant, there will be at the end of twenty years 85 miles of mains and 198 hydrants. 
The average number of hydrants during that period will be 158. The cost of making these 
extensions will be considered as being pa^d from the money derived from sales of water, as is 
customary in many cities. That this is possible in this case will be shown later.
The annual payment of $10 800 is equivalent to $89.50 per hydrant per year. In comparing 
this with the amount now paid per hydrant per year, the total number of hydrants in use will 
not be considered as being paid for, because the larger number of hydrants which would be used
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in the private plant is not essential to good fire protection. They are put in primarily 
for the purpose of deriving revenue. In making this comparison then, only the necessary number 
of hydrants will be considered as being paid for. If 156 hydrants are considered the number 
necessary in order to secure efficient fire protection, the average price per necessary hydrant', 
will be $75.64.
Thus it is seen that for the payment of an amount equivalent to $69.50 per necessary 
hydrant per year, the city could build a water-works plant which would give efficient fire 
protection and would own it, free from all incumbrance, at the end of twenty years; while, 
under the present contract, the amount which will be paid to the private company will be equi­
valent to $76.64 per necessary hydrant per year, and at the end of twenty years the plant 
would still be owned by a private company.
The revenue necessary to pay the operating and the cost of the extensions will now be 
estimated.
The annual operating expenses of the proposed municipal plant are estimated as follows:-
1 000 tons of coal y) $1.25 $1 250
Oil .arid waste 200
Repairs 500
Salaries
Superintendent 1 200
engineer 1 000
Assistant engineer 800
Firemen 1 200
Clerks 1 200
General 050.
Total SO 000
In comparing this amount with the operating expenses of the municipal plants of Table I, 
it is seen that it is as low as many plants of similar capacity.
In estimating the amount of extensions, the mileage per 1 000 inhabitants will be assumed 
to remain constant. There will then be added in the twenty years twelve miles of mains, or
3 770 ft. per year. The average size of the mains in these extensions will probably be six 
inches.
A 0-rin. main with hydrants 000 ft. apart costs 53 cents per foot. The cost of each year's 
extensions at that price will be $2 014. It will be assumed that $2 000 per year is required 
for extensions.
The amount to be secured from sales of water, in order to pay the operating expenses and 
the cost of extensions, is fc8 000+&2 OOO^SIO 000.
The revenue derived from the sales of water by the pi'esentt private company could not be 
ascertained and it will, therefore, be necessary to estimate the average price which would
--------------------------= T F
»have to be charged. The average number of taps per mile in both the municipal and private
plants given in Tables I and II, is 54. There is no reason why this number should not be
secured in Danville. The number of taps per mile will, however, be assumed as 50. The total
number will be 21.5X50=1 075.
*
The average revenue per tap for the municipal plants given in Table I, is $11.3b. An
average charge of $10.00 per tap in Danville would give an annual income of $10 750, an amount
larger than that required to pay the operating expenses and the cost of the extensions. The 
excess could be applied toward paying for meters on the taps that are added. The revenue will
increase much more rapidly than the operating expenses. The above estimates are consequently 
safe.
' •’'‘'• i3ho wing advant a?? es whi on wo': l d b e ga i nod by oui 1 <ii ng a muni c i cal 
plant, the distribution system being paid for by special assessment and the reraaindor of the 
Q03* bei ng met by an issue of bonds.
II there are reasons why the city cannot or should not sell bonds amounting to $130 000, 
the distribution system can be built by a special assessment and the pumping plant and supply 
paid for by an issue of bonds.
The laws of the State of Illinois allow an assessment of this kind to be paid in ten 
annual installments. There are, in the territory covered by the proposed distribution system, 
about 3 400 lot3. The proposed distribution system costs $71 000. This would require an
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assessment of about £21 on each lot. If this assessment was paid in ten annual installments 
i w o u l d  amount to £2.10 on each lot per year • plus the interest.
Bonds amounting to $ti0 000 would have to be 30ld to pay for the remainder of the plant. 
Tne amount of interest and sinking fund to be raised each year, in order to pay this off at
the end of twenty years, is £5 000. This is equivalent to a payment of 0b per hydrant per 
year.
The extensions under this system would also have to be paid for by special assessment.
The operating expenses would be the only outlay. An average charge of £10.00 per tap 
would give a revenue of £2 000 in excess of the operating expenses. Thi3 could be applied on 
the sinking fund and thus reduce the taxes levied for that purpose. If it was so applied the 
direct tax to be levied for /ater-works purposes would be $'6 000, which is equivalent to 
£19.25 per hydrant per year.
s u m m a r y.
m e  iollowing is a summary of the conclusions reached in this investigation!
1. There are many objectionable features in the contract between the City of Danville 
and the Danville Water Co.
*
2. 1 he distribution system now in use is poorly designed and inadequate lor good fire 
service, a fact which makes the purchase of the plant undesirable.
20
°• For SI60 000 tlie city could build a good municipal water-works plant oi‘ sufficient 
capacity to furnish all water which will be required for domestic use and fire protection for 
the next twenty years.
T.t the entire cost ot the above mentioned municipal plant was paid by an issue of 
bonds, it would cost the tax payers, in twenty years, £169 000 less than they would pay out in 
taxes for hydrant rental were the present arrangements continued for that period of time.
o. The tax which would be levied each year for water-works purposes, ii the above named 
plan were followed, would be equivalent to $69.50 per necessary hydrant per year and would 
amount to a sufficient sum at the erd of twenty years to pay for the plant, while the city now 
P ^  $76.64 per necessary hydrant per year, which goes to a private company.
6. ihe city could build the municipal plant mentioned above, paying for the distribution 
system by special assessment and for the remainder by an issue of bonds. This special assess­
ment, if paid in ten annual installments, would amount to about $2.10 per lot per year. The 
annual tax which would be levied for water-works purposes, if this plan were followed, would 
be equivalent to $52.06 per hydrant per year. If the water rates were kept the same there 
would be a surplus of revenue over operating expenses of $2 000 per year, which, if applied
lor interest on bonds, would reduce the tax levy mentioned above and make it equivalent to 
$19.23 per hydrant per year.
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STATISTICS OF /AUNICIPAL WATER-WORKS PLANTS.
Nortt\ Central States. Cities of 13 ,000  to 2 5 , 0 0 0  Population
Data Collected by Correspondence with Water-Works Officials.
By R ALP H  P. BR O W ER .
CITY.
POPULATION.
Total.
Supplied
with
Water.
Total.
Per
1000
Popu­
lation.
TAPS.
Total
No.
Anderson, Ind........
Aurora, 111 ..............
Battle Creek, Mich
Decatur, 111..............
Elgin, 111. .................
Fmdaly, O...............
Galesburg-, 111........
Hamilton, O ............
Ishpenming-,Mich .
Jacksonville, 111.....
EaFayette, Ind.......
Lansing-, Mich........
Lima, O.....................
Log-ansport, Ind ....
Madison, W is..........
Mansfield, O........ .
Moline, 111...............
Port Huron, Mich.. 
W . Bay City, Mich.
Maximum.....
Minimum........
Mean...............
20 000 
25 000-
16 500 
35 000 
23 000 20 000 
20 000 
22 000 
13 000 
15 000 20 000 
15 000 
22 000 
18 500
17 000 
20 000 
17 000 
20 000 
13 000
15 000 
9 000
12 863
4 000 
7 000 
12 000
13 000 12 000 
12 000
12 000 10 000 
6 000 
19 500
19.0
50.0 
30.5
40.0
39.0
26.4
21.5
37.0
26.0 
20.0 
34.8
38.0
35.0
25.0
30.0
50.0
18.0 
55.0
13.5
miles.1.0
2.0
1.9
1.4
1.7
1.3
1.1
1.7
2.0
1.3
1.7
2.5
1.8
1.3
1.8
2.5
1.1
2.5 
1.0
2.5 
1.0 
1.7
1100 
3 000
1 900
2 600
1 352 
900
2 791 
1318
2 497 
2 600
2 300 
2140 
2 206 
1 664 
1100
3 250 
589
No.
in Use.
900 
2 981
1 750
2 600 
984 
800
2 674
1 255 
630
2 364 
2 300 
2100
2 032 
2186 
1 600 
1100
3 200 
431
Per
Mile.
47.1
60. D
57.1
67.6
37.2
37.1
72.0
48.3
32.5 
62.8
61.0 
60.0
81.2
70.6
32.0
61.0
58.0
32.0
81.0 
J2.q 
54.0
HYDRANTS.
Total
No.
162
430
300
235
208
250
313122
128
266
295
320
161
150
192
190
285
167
Per
Mile.
CONSUMPTION.
Total. PerCapita.
Per
Tap.
8.5
8.6
9.9
6.0
7.9
11.5
8.5
4.5
6.4
7.6
7.8
9.1
6.5 
5.0
3.8
10.5
5.2
11.4
11.5
3.8
7.7
2 500 000
1 350 000 
600 000
2 500 000 
149 800 
942 734 
700 000
1 324 311
1 000 000 
1 726 533 1 000 000
1 250 000
2 500 000 
546 120
•1 500 000 
2 200 000
3 500 000 
1 300 000
gallons per day
125
54
36
71
47
35
60
66
95
66
57
135
32
88
129
175
100
175
32
85
2 777
456
343
60
958
875
498
1600 
730 
440 
595 
1 230 
249 
938 1 000 
1 094
3 016
3 016 
249
992
REVENUE  
from Consumers.
Total. PerTap.
r-H  ^Wd .5
 ^<0 Oh
OH
u acft 5
P-i
COAL.
per
Ton.
Amount Used.
Total.
Per mill, 
g-als. per 
day for 100
dollars. Jbs. dollars. tons per year.10 500 11.66 5 000 60
24 288 8 21 9 883 70 1.52 1 608 1 70014 500 7.14 8 000 40 400 1 66636 000 15 000 90 5 475 2 39026 000 10.00 8 500 70 1.88 1 119 93315 346 15.69 8 298 60 Gas11 000 13.75 9 000 40 1 100 3 92028 603 10.69 16 765 1822 86314 100 11.23 4 123 48
65
29 806 12.61 10 009 85 Gas
23 161 10.08 14 895 70 2.50 1 414 2 02025 000 11.90 12 000 40 Gas
6 000 50
23 253 10.64 11 493 82 779
19 000 11.87 9 130 100 1.40 2 150 1 43013 500 12.27 2 500 95 340 1 63041 698 13.03 13 919 40 1 000 715
4 600 70 2.35 700 1 350
15.69 3 920
7.14 715
11.38 1 701
TABLE TI
T a b l e  31
S T A T I S T I C S  o r  P R I V A T E  W A T E R W O R K S  P L A N T S  
Norfh Central States. Cities ot is ooo to P opulation
D a /o  Ca//<sc./cc/ 6y  Cot-K <=:^ sJpor?d/<?n cc? s^/7-h wa/eA- worA-s O -ff/'a /a /s
By R a l p h  R  B r o w e k
c i t y
p o  p u -  
L/\T|oN
M A I N S T a p s H y d r a n t s C O N 9 U M  P T I O N
To+O 1
Pei-1 o oo pop. l o j a lr-r o .
No, in 
use
Per  
nni le
N u m b e t R en+a  1
T o f  cl 1
Per h 
Capita.
R o
T a p .1 0+01 P«hM i l<e each m 1 1 **
Awl p e n ci, M i c h .
yrs tin/)f e s d  0 / / a <^<3 / /  o n s  / c y
K o o o 17 2  2.0 I.S 1 75 0 1 7 5 0 7^.6 1 5*2 6.9 62 4 2 8 | (oOOOOO / 14 9 4  1
C a i r o 7 Ml. \ & o o o 1 1 z o . o 1.3 1 7 <S 0,9 3 0 0 0 0 0 0 2 0 0
C 1 i n f  o n 7 | a Z S o o  o 29 3 7 0 I.S 2 2 0 0 1 8 0 0 5*9.4 3 3 1 8 9 4 5 4 0  O Z, 5 0  0  0  0  0 / 0 0 1 1 3 7
El a  u  Cl c\i re. 7 W  i's. 2 o o o o 1 £ 2 9.5* I.S 1 565 1 4 2 2 S3.  O 3 45* M.7 4 6 53 8 1 3 5" 0 0 0 0 6 7 8 4 4
F a n  D u  Lc ic ; W i s . 14-000 i a 1 0.5 1.3 14 19 1 ZOO 7 6.7 I 9 9 1 0.8 5*8 6 2 6 6 O 0  0  0  0 43 5*o 0
F r e e p o r l ,  III. |4 -ooo 1 >5 Z ° . o 1.4 1 2 7 2 1 2 6 4 C5.6 1 25 6.2 & 0  0 0 0 0 5 7 66 0
J a n e ^ v i l l e ^  W /  s. 1 £ o o o 9 Z6.o 2.2 1 j o  0 1 3 0 0 S  0 . 0 2 4 ° 9.1 25* 22 7 7 S ' O o o  0 6 2 * 7  7
M a s s i  11 i o n ;  O  . 1 3 oo o 1 o 2 2.o 1-7 1 Z S O l Z o o 5*6.8 2 5-4 1 1. 6 5*5* 0 0 0 0 4 2 4  5~ 6
M u s c a t i n e . ,  la. 1 2 ,000 21 / O. o .9 5  0  0 5*0. 0 1 0 0 1 0. 0 7 ^ 75 0 ~j 0  O 0 0  0 5*9 / 4 °  0
B-h r<scjiory III. I 0 0 0 0 1 1 28.0 1. 6 IS&t 1 6 5*2 S S .O 2 2 9 a . 2 4 2 3 4 4 | 2 0  0 0 0 0 6 8 ys'o
5 g p e r i o r ? VS /1 s . 2.6 o o o 9 4 3 .o 1.7 1 23 4 1 2 3 4 Z8.1 £ 4 7 1 S'. 0 4 0 G o o | 5*0 0 o o o 5 7 1 ZS'O
M c /x /r n  c / m 2 .2 79. 6 1 S~.o I s 73*0 2 o o J 4 0 0
A 7 /n / ' m c j  m • 9 2£.7 6.2 25" 2 2 7 4 2 S o  0
A7 < sc /n 1.7 5 7 7 9-7
. ..... .
4 9 4 9 9 79 S S I
